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�
,�� 5HDG� WKH� IROORZLQJ� SDVVDJH� DERXW� HQYLURQPHQWDO� UHVSRQVHV� RI� SODQWV� DQG� SODQW�
KRUPRQHV�DQG�DQVZHU�WKH�VXEVHTXHQW�TXHVWLRQV���í���XVLQJ�WKH�DQVZHU�VKHHW��
�
� 3ODQWV�H[KLELW�YDULRXV�UHVSRQVHV�WRZDUG�HQYLURQPHQWDO�FKDQJHV��3ODQW�KRUPRQHV�DUH�
RIWHQ�LQYROYHG�LQ�WKHVH�SODQW�UHVSRQVHV��)RU�H[DPSOH��ZKHQ�ZH�SXW�SODQWV�KRUL]RQWDOO\�LQ�
WKH� GDUN�� SODQW� VWHPV� EHQG� XSZDUG� ZKHUHDV� URRWV� EHQG� GRZQZDUG�� 7KLV� UHVSRQVH� LV�
PHGLDWHG�E\�DX[LQ��$OVR��WKH�SKHQRPHQRQ�FDOOHG��DSLFDO�GRPLQDQFH�LV�UHJXODWHG�YLD�WKH�
LQWHUDFWLRQ�EHWZHHQ�DX[LQ�DQG�F\WRNLQLQ��2Q�WKH�RWKHU�KDQG��LW�LV�NQRZQ�WKDW�JLEEHUHOOLQ�
SURPRWHV�VHHG�JHUPLQDWLRQ��,Q�DGGLWLRQ�WR�WKHVH�SODQW�KRUPRQHV��WKHUH�DUH�GLVWLQFW�SODQW�
KRUPRQHV�� L�H��� �HWK\OHQH� WKDW� SURPRWHV� GHIROLDWLRQ�� DQG� �DEVFLVLF� DFLG� WKDW� FRQWUROV�
VWRPDWDO�PRYHPHQW��
�
�
��� 7KH� IROORZLQJ� H[SHULPHQW� �� UHODWHG� WR� WKH� UROHV� RI� DX[LQ� DQG� JLEEHUHOOLQ� ZDV�
FRQGXFWHG��:KDW�NLQG�RI�LQWHUSUHWDWLRQ�LV�FRUUHFW�WR�H[SODLQ�WKH�REWDLQHG�H[SHULPHQWDO�
GDWD� VKRZQ� LQ� 7DEOH� �"� 5HFRUG� WKH� OHWWHUV� �$� í� +�� LQGLFDWLQJ� WKH� WZR� FRUUHFW�
LQWHUSUHWDWLRQV�LQ�WKH�GHVLJQDWHG�VSDFH��,����RQ�WKH�DQVZHU�VKHHW�� �

�
([SHULPHQW���
$V�VKRZQ�LQ�)LJXUH����VWHPV�����PP�OHQJWK��ZHUH�FXW�IURP�VHHGOLQJV�RI�WKH�DG]XNL�EHDQ��
7KHQ�WZHOYH�VWHP�VHJPHQWV�ZHUH�IORDWHG�RQ�D�FXOWXUH�VROXWLRQ�ZLWKRXW�SODQW�KRUPRQHV��
D�FXOWXUH�VROXWLRQ�ZLWK�DX[LQ�� D�FXOWXUH� VROXWLRQ�ZLWK�JLEEHUHOOLQ��RU�D�FXOWXUH�VROXWLRQ�
ZLWK�ERWK�DX[LQ�DQG�JLEEHUHOOLQ��$IWHU���KRXU�LQFXEDWLRQ��WKH�OHQJWK�DQG�ZHLJKW�RI�HDFK�
VHJPHQW�ZHUH�PHDVXUHG��7KH�DYHUDJH�GDWD�LQ�HDFK�FXOWXUH�VROXWLRQ�ZHUH�VKRZQ�LQ�7DEOH�
��� ,Q� WKH� H[SHULPHQW�� WKH� FHOO� QXPEHU� RI� WKH� VWHP� VHJPHQW� GLG� QRW� FKDQJH��$OVR�� WKH�
LQFUHDVH�RI�WKH�ZHLJKW�LQ�WKH�VWHP�VHJPHQWV�ZDV�PDLQO\�GXH�WR�WKH�LQFUHDVH�RI�ZDWHU�LQ�
WKH�VHJPHQWV��ZKLFK�DOVR�DFFRPSDQLHG�WKH�LQFUHDVH�RI�WKH�YROXPH�RI�WKH�VHJPHQWV�� �
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$� *LEEHUHOOLQ�DORQH�LV�DEOH�WR�SURPRWH�VWHP�HORQJDWLRQ��
%� $X[LQ�DORQH�LV�DEOH�WR�LQFUHDVH�WKH�ZDWHU�DEVRUELQJ�SRZHU�RI�WKH�VWHPV��
&� $X[LQ�DORQH�LV�QRW�DEOH�WR�SURPRWH�VWHP�HORQJDWLRQ��EXW�RQO\�DX[LQ�SOXV�JLEEHUHOOLQ�

LV�DEOH�WR�SURPRWH�WKH�HORQJDWLRQ��
'� 7KH�DX[LQ�GHSHQGHQW�HORQJDWLRQ�LV�QRW�DIIHFWHG�E\�JLEEHUHOOLQ��
(� 7KH�VWHP�VHJPHQWV�LQFXEDWHG�LQ�WKH�SUHVHQFH�RI�DX[LQ�SOXV�JLEEHUHOOLQ�DUH�WKLQQHU�

WKDQ�WKRVH�LQFXEDWHG�LQ�WKH�SUHVHQFH�RI�DX[LQ�DORQH��
)� :HLJKW�SHU�XQLW�OHQJWK�LQ�WKH�VWHP�VHJPHQWV�LV�ODUJHU�LQ�WKH�VHJPHQWV�LQFXEDWHG�LQ�

WKH�SUHVHQFH�RI�DX[LQ�SOXV�JLEEHUHOOLQ�FRPSDUHG�ZLWK�WKDW�LQ�WKH�VHJPHQWV�LQFXEDWHG�
LQ�WKH�SUHVHQFH�RI�DX[LQ�DORQH��

*� *LEEHUHOOLQ�DORQH�LV�DEOH�WR�SURPRWH�WKH�ZDWHU�DEVRUELQJ�SRZHU�RI�WKH�VWHPV��
+� 7KHUH�LV�QR�GLIIHUHQFH�LQ�ZHLJKW�SHU�XQLW�OHQJWK�LQ�WKH�VWHPV�EHWZHHQ�WKH�SUHVHQFH�

RI�DX[LQ�DORQH�DQG�WKH�SUHVHQFH�RI�DX[LQ�SOXV�JLEEHUHOOLQ�LQ�WKHLU�LQFXEDWLRQ��
�

���PP
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��� ,Q� WKH� H[SHULPHQW� ��� WKH� ZHLJKW� LQFUHDVH� RI� VWHP� VHJPHQWV� XQGHU� SODQW� KRUPRQH�
WUHDWPHQWV� LV�PDLQO\�GXH� WR� WKH� LQFUHDVH�RI�ZDWHU��:KDW� LV� DQ� LQWUDFHOOXODU� VWUXFWXUH�
WKDW�H[KLELWV�ELJ�FKDQJHV�LQ�VKDSH�DQG�VL]H�LQ�WKLV�SKHQRPHQRQ"�5HFRUG�WKH�OHWWHU��$�
í� )�� LQGLFDWLQJ� WKH�PRVW� DSSURSULDWH� LQWUDFHOOXODU� VWUXFWXUH� LQ� WKH� GHVLJQDWHG� VSDFH�
�,����RQ�WKH�DQVZHU�VKHHW��

�
$� � FKORURSODVW� %� � *ROJL�ERG\� � &� � PLWRFKRQGULRQ�
'� � QXFOHXV� (� � SHUR[LVRPH� � )� � YDFXROH�
�

���5HODWHG�WR�WKH�XQGHUOLQHG�SDUW����ZKLFK�RI�WKH�IROORZLQJ�VHQWHQFHV�LV�FRUUHFW�IRU�WKH�
H[SODQDWLRQ�RI� WKH� DSLFDO�GRPLQDQFH�PHFKDQLVP"�5HFRUG� WKH� OHWWHU� �$�í�'�� IRU� WKH�
FRUUHFW�VHQWHQFH�LQ�WKH�GHVLJQDWHG�VSDFH��,����RQ�WKH�DQVZHU�VKHHW��

�
$� $X[LQ� SURGXFHG� LQ� WKH� DSLFDO� EXG� SURPRWHV� SURGXFWLRQ� RI� F\WRNLQLQ� WKDW�

UHSUHVVHV�WKH�JURZWK�RI�ODWHUDO�EXGV��
%� $X[LQ� SURGXFHG� LQ� WKH� DSLFDO� EXG� UHSUHVVHV� SURGXFWLRQ� RI� F\WRNLQLQ� WKDW�

SURPRWHV�WKH�JURZWK�RI�ODWHUDO�EXGV��
&� &\WRNLQLQ� SURGXFHG� LQ� WKH� DSLFDO� EXG� SURPRWHV� SURGXFWLRQ� RI� DX[LQ� WKDW�

UHSUHVVHV�WKH�JURZWK�RI�ODWHUDO�EXGV��
'� &\WRNLQLQ� SURGXFHG� LQ� WKH� DSLFDO� EXG� UHSUHVVHV� SURGXFWLRQ� RI� DX[LQ� WKDW�

SURPRWHV�WKH�JURZWK�RI�ODWHUDO�EXGV��
�
��� 5HODWHG� WR� WKH� XQGHUOLQHG� SDUW� ��� WKH� H[SHULPHQW� �� VKRZQ� EHORZ� ZDV� FRQGXFWHG��

5HFRUG� WKH� OHWWHU� �$� í� (�� LQGLFDWLQJ� WKH� PRVW� DSSURSULDWH� GHVFULSWLRQ� IRU� WKH�
H[SHULPHQW���LQ�WKH�GHVLJQDWHG�VSDFH��,����RQ�WKH�DQVZHU�VKHHW��

�
([SHULPHQW���
7ZLJV�ZLWK�OHDYHV�FXW�IURP�D�GHFLGXRXV�WUHH��ZLOG�W\SH��ZHUH�SODFHG�WRJHWKHU�ZLWK�D�ULSH�
DSSOH�LQ�D�VHDOHG�FRQWDLQHU�DQG� WKHQ�LQFXEDWHG�IRU���GD\V��$V�D�UHVXOW��GHIROLDWLRQ�ZDV�
REVHUYHG��2Q�WKH�RWKHU�KDQG��ZKHQ�WZLJV�ZLWK�OHDYHV�IURP�WKH�ZLOG�W\SH�WUHH�DORQH�ZHUH�
LQFXEDWHG�LQ�D�VHDOHG�FRQWDLQHU�IRU���GD\V��GHIROLDWLRQ�ZDV�QRW�REVHUYHG��7KHUH�LV�DOVR�D�
PXWDQW� VWUDLQ� RI� WKLV� GHFLGXRXV� WUHH� WKDW� GRHV� QRW� VKRZ� GHIROLDWLRQ� LQ� WKH� GHIROLDWLRQ�
VHDVRQ�IRU�WKH�ZLOG�W\SH��7ZLJV�ZLWK�OHDYHV�IURP�WKH�PXWDQW�WUHH�ZHUH�SODFHG�WRJHWKHU�
ZLWK�D�ULSH�DSSOH�LQ�D�VHDOHG�FRQWDLQHU�DQG�LQFXEDWHG�IRU���GD\V��$V�D�UHVXOW��GHIROLDWLRQ�
ZDV�REVHUYHG��
�
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$� 5LSH�DSSOHV�DUH�QRW�DEOH�WR�SURGXFH�HWK\OHQH��
%� 5LSH�DSSOHV�DUH�DEOH�WR�SURGXFH�HWK\OHQH�EXW�HWK\OHQH�KDV�QR�HIIHFWV�RQ�WKH�

PXWDQW��
&� 7KH�PXWDQW�LV�QRW�DEOH�HLWKHU�WR�SURGXFH�HWK\OHQH�RU�WR�UHVSRQG�WR�HWK\OHQH��
'� 7KH� PXWDQW� LV� DEOH� WR� SURGXFH� HWK\OHQH� EXW� LV� QRW� DEOH� WR� UHVSRQG� WR�

HWK\OHQH��
(� 7KH� PXWDQW� LV� QRW� DEOH� WR� SURGXFH� HWK\OHQH� EXW� LV� DEOH� WR� UHVSRQG� WR�

HWK\OHQH��
�
���:KLFK�RI�WKH�IROORZLQJ�VHQWHQFHV�DUH�LQFRUUHFW�IRU�WKH�H[SODQDWLRQ�RI�DEVFLVLF�DFLG�LQ�

WKH�XQGHUOLQHG�SDUW��"�5HFRUG�WKH�OHWWHUV��$�í�(��IRU�WKH�WZR�LQFRUUHFW�VHQWHQFHV�LQ�WKH�
GHVLJQDWHG�VSDFH��,����RQ�WKH�DQVZHU�VKHHW��

�
$� $EVFLVLF�DFLG�ZDV�GLVFRYHUHG�DV�D�VXEVWDQFH�WKDW�UHSUHVVHV�GHIROLDWLRQ��
%� :KHQ� D� SODQW� LV� VXEMHFWHG� WR� ZDWHU� GHILFLHQF\�� DEVFLVLF� DFLG� LV� SURGXFHG��

UHVXOWLQJ�LQ�VWRPDWDO�FORVXUH�� �
&� 7KH�FRQWHQW�RI�DEVFLVLF�DFLG�LV�UHGXFHG�LQ�WKH�SODQW�VXEMHFWHG�WR�FROG�VWUHVV��
'� $EVFLVLF�DFLG�LV�LQYROYHG�LQ�WKH�PDLQWHQDQFH�RI�VHHG�GRUPDQF\��
(� $EVFLVLF�DFLG�SURPRWHV�WKH�V\QWKHVLV�RI�HWK\OHQH��

�
� �
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,,�� 5HDG� WKH� IROORZLQJ� SDVVDJH� DQG� DQVZHU� WKH� VXEVHTXHQW� TXHVWLRQV� ��í� �� XVLQJ� WKH�
DQVZHU�VKHHW��
�
�
� 3ODQWV�DQG�VRPH�RWKHU�RUJDQLVPV�DUH�FDOOHG�>� � �� � @�EHFDXVH�WKH\�ELRV\QWKHVL]H�DOO�
WKHLU� RZQ� RUJDQLF� FRPSRXQGV�� LQFOXGLQJ� �FDUERK\GUDWHV�� OLSLGV�� SURWHLQV�� DQG� QXFOHLF�
DFLGV��IURP�LQRUJDQLF�RQHV��0RVW�>� � �� � @�XVH�D�SURFHVV�FDOOHG�SKRWRV\QWKHVLV�WR�PDNH�
WKHLU� RZQ� QXWULHQWV�� 3KRWRV\QWKHVLV� LV� D� SURFHVV� ZKHUHE\� OLJKW� HQHUJ\� LV� WUDQVIRUPHG�
LQWR�>� � �� � @�HQHUJ\��ZKLFK�LV�VWRUHG�LQ�WKH�>� � �� � @�RI�VXJDUV�PDGH�IURP��FDUERQ�GLR[LGH�
�D� ��FDUERQ� PROHFXOH�� DQG� ZDWHU�� )RU� WKLV� UHDVRQ�� ELRORJLVWV� UHIHU� WR� >� � �� � @� DV� WKH�
>� � �� � @� RI� WKH� ELRVSKHUH�� ,Q� FRQWUDVW�� DQLPDOV� DQG� IXQJL� DUH� >� � �� � @�� RUJDQLVPV� WKDW�
FDQQRW�PDNH�RUJDQLF�PROHFXOHV�IURP�LQRUJDQLF�RQHV��$PRQJ�>� � �� � @��ZKLFK�DUH�XQDEOH�
WR� PDNH� WKHLU� RZQ� QXWULHQWV�� DQLPDOV� IHHG� RQ� RUJDQLF� FRPSRXQGV� SURGXFHG� E\� RWKHU�
RUJDQLVPV�� VR� WKDW� WKH\� DUH� FDOOHG� ELRVSKHUH¶V� >� � �� � @�� )XQJL� IHHG� RQ� RUJDQLF�PDWWHU�
VXFK� DV� GHDG� RUJDQLVPV�� IHFHV�� DQG� IDOOHQ� OHDYHV�� OHDGLQJ� WR� EUHDN�GRZQ� RI� GHDG� RU�
GHFD\LQJ�RUJDQLVPV��WKHVH�W\SHV�RI�>� � �� � @�DUH�NQRZQ�DV�GHFRPSRVHUV�� � �
� 3KRWRV\QWKHVLV� FRQVLVWV� RI� ERWK� �OLJKW�GHSHQGHQW� UHDFWLRQV� DQG� OLJKW�LQGHSHQGHQW�
UHDFWLRQV� �&DOYLQ�%HQVRQ� F\FOH��� ,Q� SODQWV�� WKH� OLJKW�GHSHQGHQW� UHDFWLRQV� RFFXU�ZLWKLQ�
WKH�FKORURSODVW�>� � �� � @��ZKHUH�WKH��FKORURSK\OO�SLJPHQWV�UHVLGH��,Q�WKH�UHDFWLRQV��ZDWHU�
LV�R[LGL]HG��DQG�>� � �� � @� LV� UHOHDVHG��7KH�HOHFWURQV�IUHHG�IURP�ZDWHU�DUH�XVHG� WR�PDNH�
$73� DQG� >� � �� � @�� 7KH� OLJKW�LQGHSHQGHQW� UHDFWLRQV� WDNH� SODFH� LQ� WKH� FKORURSODVW�
>� � ��� � @��,Q�WKH�UHDFWLRQV��WKH�HQ]\PH��ULEXORVH�ELVSKRVSKDWH�FDUER[\ODVH��58%,6&2���
ZKLFK� LV� VDLG� WR� EH� WKH�PRVW� DEXQGDQW� SURWHLQ� RQ� WKH� SODQHW�� DGGV� FDUERQ� GLR[LGH� WR�
ULEXORVH� ELVSKRVSKDWH� �5X%3��� D� >� � D� � @�FDUERQ� PROHFXOH�� 7KH� UHVXOWLQJ� PROHFXOH�
LPPHGLDWHO\� EUHDNV� GRZQ� LQWR� ��SKRVSKRJO\FHUDWH�� :LWK� WKH� HQHUJ\� RI� $73� DQG� WKH�
HOHFWURQV� IURP� >� � �� � @�� ��SKRVSKJO\FHUDWH� LV� FRQYHUWHG� LQWR� JO\FHUDOGHK\GH�
��SKRVSKDWH��*�3���DQ�HQHUJ\�ULFK�VXJDU�PROHFXOH�WKDW�FDQ�EH�XVHG�WR�PDNH�JOXFRVH�DQG�
RWKHU�RUJDQLF�PROHFXOHV�� � � � � �
�
�
���)LOO� LQ� WKH�EODQNV� �>� � �� � @í>� � ��� � @�� LQ� WKH�DERYH�SDVVDJH�XVLQJ� WKH�PRVW� VXLWDEOH�

WHUP� IURP� WKH� OLVW� JLYHQ� EHORZ� DQG� UHFRUG� WKH� DSSURSULDWH� OHWWHUV� �$� í� 7�� LQ� WKH�
GHVLJQDWHG�VSDFHV��,,������a������RQ�WKH�DQVZHU�VKHHW�� �

�
�
�
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�
$� DWRPLF�QXFOHXV� %� FKHPLFDO�HOHPHQWV� &� DXWRWURSKV�
'� ERQGV� (� FKHPLFDO� )� FRQVXPHUV�
*� HOHFWULFDO� +� )$'+�� ,� KHWHURWURSKV�
-� K\GURJHQ� .� LQWHUPHPEUDQH�VSDFH� /� PL[RWURSKV�
0� 1$'+� 1� 1$'3+� 2� QLWURJHQ�
3� R[\JHQ� 4� SK\VLFDO� 5� SURGXFHUV�
6� VWURPD� 7� WK\ODNRLGV� � �

�
���5HODWHG� WR� WKH� WHUP� VKRZQ� LQ� WKH� XQGHUOLQHG� SDUW� �� DERYH��ZKLFK� RI� WKH� IROORZLQJ�

FDUERK\GUDWH� LV� FRUUHFW� DV� EDVLF� PDWHULDOV� IRUPLQJ� WKH� H[RVNHOHWRQ� RI� DUWKURSRGV"�
5HFRUG�WKH�OHWWHU��$�í�(��LQGLFDWLQJ�WKH�FRUUHFW�DQVZHU�LQ�WKH�GHVLJQDWHG�VSDFH��,,����
RQ�WKH�DQVZHU�VKHHW�� �

�
$� DJDURVH� %� FHOOXORVH� &� FKLWLQ� '� JO\FRJHQ� (� VWDUFK�

�
���5HODWHG� WR� WKH� WHUP� VKRZQ� LQ� WKH� XQGHUOLQHG� SDUW� �� DERYH��ZKLFK� RI� WKH� IROORZLQJ�
QXPHULFDO� YDOXHV� LV� FRUUHFW� DV� WKH� FRQFHQWUDWLRQ� RI� FDUERQ� GLR[LGH� LQ� (DUWK
V�
DWPRVSKHUH"�5HFRUG�WKH�OHWWHU��$�í�(��IRU�WKH�FRUUHFW�DQVZHU�LQ�WKH�GHVLJQDWHG�VSDFH�
�,,����RQ�WKH�DQVZHU�VKHHW�� �

�
$� �����SSP� %� ����SSP� &� ��SSP� '� ���SSP� (� ����SSP�

�
���:KLFK�RI� WKH� IROORZLQJ�FRORU�RI� OLJKW� LV�FRUUHFW�DV� WKH� OHDVW�HIIHFWLYH� LQ�GULYLQJ� WKH�

UHDFWLRQV�RI�SKRWRV\QWKHVLV��VKRZQ�LQ�WKH�XQGHUOLQHG�SDUW���DERYH"�5HFRUG�WKH�OHWWHU�
�$�í� )�� LQGLFDWLQJ� WKH� FRUUHFW� DQVZHU� LQ� WKH�GHVLJQDWHG� VSDFH� �,,����RQ� WKH� DQVZHU�
VKHHW�� � � �

�
$� EOXH� %� JUHHQ� &� RUDQJH� '� UHG� (� YLROHW�
)� \HOORZ� � � � � � � � �

�
���)URP�WKH�OLVW�JLYHQ�EHORZ��FKRRVH�WKH�FRUUHFW�HOHPHQW�FRQWDLQHG�LQ�FKORURSK\OO��ZKLFK�
LV� VKRZQ� LQ� WKH� XQGHUOLQHG� SDUW� �� DERYH�� 5HFRUG� WKH� OHWWHU� �$� í� (�� LQGLFDWLQJ� WKH�
FRUUHFW�DQVZHU�LQ�WKH�GHVLJQDWHG�VSDFH��,,����RQ�WKH�DQVZHU�VKHHW�� � � �

�
$� )H� %� 0J� &� 0R� '� 1L� (� =Q�
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���&KRRVH�WKH�FRUUHFW�QXPHULFDO�YDOXH�WR�ILOO�LQ�WKH�EODQN�>� � D� � @�LQ�WKH�DERYH�SDVVDJH�
IURP�WKH�OLVW�JLYHQ�EHORZ��5HFRUG�WKH�OHWWHU��$�í�(��LQGLFDWLQJ�WKH�FRUUHFW�DQVZHU�LQ�
WKH�GHVLJQDWHG�VSDFH��,,����RQ�WKH�DQVZHU�VKHHW�� �

�
$� �� %� �� &� �� '� �� (� ��

�
���,I���PROHV�RI�FDUERQ�GLR[LGH�DUH�XVHG�LQ�WKH�SKRWRV\QWKHVLV�UHDFWLRQ��ZKDW�PDVV��J��RI�
JOXFRVH� ZLOO� EH� SURGXFHG� �DWRPLF� ZHLJKWV�� + ��� & ���� 2 ���"� 5HFRUG� WKH� OHWWHU�
�$í(�� LQGLFDWLQJ� WKH� FRUUHFW� DQVZHU� LQ� WKH� GHVLJQDWHG� VSDFH� �,,���� RQ� WKH� DQVZHU�
VKHHW�� �

�
$� �� %� �� &� ��� '� ��� (� ����

�
���,I���PROHV�RI�FDUERQ�GLR[LGH�HQWHU�WKH�OLJKW�LQGHSHQGHQW�UHDFWLRQV��KRZ�PDQ\�PROH�V��
RI�*�3�ZLOO� EH� FRXQWHG� DV� QHW� JDLQ"�5HFRUG� WKH� OHWWHU� �$�í� (�� LQGLFDWLQJ� WKH� FRUUHFW�
DQVZHU�LQ�WKH�GHVLJQDWHG�VSDFH��,,����RQ�WKH�DQVZHU�VKHHW�� �
�

$� ����� %� ���� &� ���� '� �� (� ��
�
��� 2I� WKH� IROORZLQJ� PHWDEROLF� SURFHVVHV�� ZKLFK� LV� FRPPRQ� WR� SKRWRV\QWKHVLV� DQG�
FHOOXODU� UHVSLUDWLRQ"�5HFRUG� WKH� OHWWHU� �$�í� '�� LQGLFDWLQJ� WKH� FRUUHFW� DQVZHU� LQ� WKH�
GHVLJQDWHG�VSDFH��,,����RQ�WKH�DQVZHU�VKHHW�� �

�
$� � 5HDFWLRQV�WKDW�VSLOW�+�2�PROHFXOHV�
%� � 5HDFWLRQV�WKDW�DEVRUE�OLJKW�RI�GLIIHUHQW�ZDYHOHQJWK� �
&� � 5HDFWLRQV�WKDW�FRQYHUW�FDUERQ�GLR[LGH�WR�VXJDU�
'� � 5HDFWLRQV�WKDW�VWRUH�HQHUJ\�E\�SXPSLQJ�+��DFURVV�WKH�PHPEUDQHV�

�
� �
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,,,��5HDG� WKH� IROORZLQJ�SDVVDJH� DQG� DQVZHU� WKH� VXEVHTXHQW�TXHVWLRQV���í� �� XVLQJ� WKH�
DQVZHU�VKHHW��
�
� 7KH�SK\ORJHQ\�RI�PDMRU�DQLPDO�JURXSV�KDV�EHHQ�HVWLPDWHG�DV�VKRZQ�LQ�)LJXUH���E\�
FRPSDULQJ�WKH��ERG\�SODQ��DQG��PRGH�RI�GHYHORSPHQW��$FFRUGLQJ�WR�WKH�UHVXOWV�RI�UHFHQW�
�PROHFXODU�SK\ORJHQHWLFV��KRZHYHU��WKH�SK\ORJHQ\�RI�DQLPDO�JURXSV�LV�UHFRQVWUXFWHG�DV�
VKRZQ�LQ�)LJXUH���� �
�

�
�

)LJXUH���
�
�

�
�

)LJXUH���
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���)URP�WKH�OLVW�JLYHQ�EHORZ��FKRRVH�WKH�DQLPDO�EHORQJLQJ�WR�HDFK�RI�WKH�JURXSV��D��í��M���
DQG�UHFRUG�WKH�DSSURSULDWH�OHWWHUV��$�í�2��LQ�WKH�GHVLJQDWHG�VSDFHV��,,,����D�a�M���RQ�
WKH�DQVZHU�VKHHW��

�
$� DPRHED� %� DUURZ�ZRUP� &� DVFLGLDQ� �
'� EDUQDFOH� � (� FRHODFDQWK� � )� FRUDO� � �
*� HDUWKZRUP� � +� HHO� � ,� IURJ� �
-� RFWRSXV� � .� SODQDULDQ� � /� URWLIHU� �
0� URXQGZRUP� 1� VHD�XUFKLQ� 2� VSRQJH� �
�

��� � 5HODWHG�WR�WKH�XQGHUOLQHG�SDUW���DERYH��ZH�FDQ�GLYLGH�WKHVH�DQLPDO�JURXSV�LQWR�WKUHH�
ODUJHU� JURXSV� EDVHG� RQ� WKH� QXPEHU� RI� JHUP� OD\HUV�� &KRRVH� WKH�PRVW� DSSURSULDWH�
FODVVLILFDWLRQ�IURP�$�í�)�LQ�7DEOH����DQG�UHFRUG�WKH�OHWWHU��$�í�)��LQ�WKH�GHVLJQDWHG�
VSDFH��,,,����RQ�WKH�DQVZHU�VKHHW�� �

�
7DEOH���

� *URXS�� *URXS��� *URXS���
$� �D�� �E�� �F��G��H��I��J��K��L��M��N��
%� �D��E�� �F��G��H�� �I��J��K��L��M��N��
&� �D��E�� �F��G��H��I��J��K�� �L��M��N��
'� �D��E�� �F��G��H��I��J��K��L��M�� �N��
(� �D��E�� �F��G��I��J�� �H��K��L��M��N��
)� �D��E��F�� �G��H�� �I��J��K��L��M��N��

�
�
��� � 5HODWHG� WR� WKH� XQGHUOLQHG� SDUW� �� DERYH��ZH� FDQ� FODVVLI\� WKHVH� DQLPDO� JURXSV� LQWR�

WKUHH�ODUJH�JURXSV�EDVHG�RQ�WKH�SUHVHQFH�DEVHQFH�DQG�PRUSKRORJ\�RI�WKH�ERG\�FDYLW\��
&KRRVH� WKH�PRVW� DSSURSULDWH� FODVVLILFDWLRQ� IURP�$�í� )� LQ� 7DEOH� ��� DQG� UHFRUG� WKH�
OHWWHU��$�í�)��LQ�WKH�GHVLJQDWHG�VSDFH��,,,����RQ�WKH�DQVZHU�VKHHW�� �

�
��� � )LOO� LQ� WKH� EODQNV� �>� � �� � @� í� >� � �� � @�� LQ� WKH� IROORZLQJ� SDVVDJH� UHODWHG� WR� WKH�

XQGHUOLQHG� SDUW� �� DERYH�� XVLQJ� WKH� PRVW� VXLWDEOH� WHUP� IURP� WKH� OLVW� JLYHQ� EHORZ��
5HFRUG�WKH�DSSURSULDWH�OHWWHUV��$�í�2��LQ�WKH�GHVLJQDWHG�VSDFHV��,,,������a�����RQ�WKH�
DQVZHU�VKHHW��

�
�
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� %HFDXVH� WKH� >� � �� � @� IRUPHG� LQ� WKH� HDUO\� HPEU\R� EHFRPHV� WKH� PRXWK� LQ� DQLPDO�
JURXSV��F��í� �K��� WKHVH�DQLPDO�JURXSV�DUH�FDOOHG�>� � �� � @��2Q�WKH�FRQWUDU\�� WKH�>� � �� � @�
IRUPHG�LQ�WKH�HDUO\�HPEU\R�EHFRPHV�WKH�DQXV��DQG�WKH�PRXWK�LV�IRUPHG�VHFRQGDULO\�DW�
WKH� HQG� RI� >� � �� � @� LQ� DQLPDO� JURXSV� �L��í� �N��� DQG� WKHUHIRUH� WKHVH� DQLPDO� JURXSV� DUH�
FDOOHG�>� � �� � @�� �

�
$� DQLPDO�SROH� %� DUFKHQWHURQ� &� %LODWHULD� �
'� EODVWRFRHO� (� EODVWRSRUH� )� 'HXWHURVWRPLD� �
*� PHVHQFK\PH� +� 0HWD]RD� ,� QHXUDO�WXEH�
-� QRWRFKRUG� .� 3URWRVWRPLD� /� 3URWR]RD� �
0� 5DGLDWD� 1� VRPLWH� 2� YHJHWDO�SROH�

�
��� � :KLFK� RI� WKH� IROORZLQJ� VHQWHQFHV� DUH� LQFRUUHFW� DV� H[SODQDWLRQV� RI� PROHFXODU�

SK\ORJHQHWLFV� LQ� WKH�XQGHUOLQHG�SDUW���DERYH"�5HFRUG� WKH�OHWWHUV��$�í�(�� LQGLFDWLQJ�
WKH�WZR�LQFRUUHFW�VHQWHQFHV�LQ�WKH�GHVLJQDWHG�VSDFH��,,,����RQ�WKH�DQVZHU�VKHHW��

�
$� 0ROHFXODU�SK\ORJHQHWLFV�LV�D�EUDQFK�RI�ELRORJ\�WKDW�FODULILHV�HYROXWLRQDU\�

UHODWLRQVKLSV�DPRQJ�RUJDQLVPV�E\�DQDO\]LQJ�DQG�FRPSDULQJ�WKHLU�SURWHLQV�
RU�QXFOHLF�DFLGV��

%� $IWHU�WKH�LQYHQWLRQ�RI�WKH�3&5��SRO\PHUDVH�FKDLQ�UHDFWLRQ��WHFKQLTXH�DQG�
WKH� GHYHORSPHQW� RI� WKH� DXWRPDWHG� VHTXHQFHU� RI� QXFOHLF� DFLGV�� 51$�
VHTXHQFH�DQDO\VLV�LV�SUHGRPLQDQWO\�XVHG�� �

&� 0ROHFXODU�SK\ORJHQHWLFV�KDV�GHPRQVWUDWHG�HYROXWLRQDU\�UHODWLRQVKLSV� WKDW�
ZHUH�QRW�VKRZQ�RQO\�E\�PRUSKRORJLFDO�FRPSDULVRQ��

'� 0ROHFXODU� SK\ORJHQHWLFV� QHHGV� OLYLQJ�ELRORJLFDO� VSHFLPHQV� DQG� WKHUHIRUH�
LV�QRW�DSSOLFDEOH�WR�SDVW�ELRORJLFDO�VSHFLPHQV�VXFK�DV�IRVVLOV�� �

(� %\� WKH� GLIIHUHQFH� RI� DPLQR� DFLG� VHTXHQFH� LQ� SURWHLQV� RU� QXFOHLF� DFLG�
VHTXHQFH��ZH�FDQ�HVWLPDWH�WKH�DSSUR[LPDWH�WLPH�ZKHQ�RUJDQLVPV�GLYHUJHG�� �

�
�
�
�
�
�
�
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�� � $FFRUGLQJ� WR� WKH� UHVXOWV� RI� PROHFXODU� SK\ORJHQHWLFV�� WKH� FODVVLILFDWLRQ� RI� DQLPDO�
JURXSV��F��í��K��ZDV�JUHDWO\�UHYLVHG��:KLFK�RI�WKH�IROORZLQJ�VHQWHQFHV�DUH�LQFRUUHFW�
DV� H[SODQDWLRQV� RI� WKLV� FKDQJH"� 5HFRUG� WKH� OHWWHUV� �$� í� (�� LQGLFDWLQJ� WKH� WZR�
LQFRUUHFW�VHQWHQFHV�LQ�WKH�GHVLJQDWHG�VSDFH��,,,����RQ�WKH�DQVZHU�VKHHW��

�
$� 7KH�DQLPDO�JURXSV��F��í��K��DUH�FODVVLILHG�LQWR�WZR�PDMRU�JURXSV�� �
%� $QLPDO�JURXSV�WKDW�JURZ�E\�HFG\VLV�VKDUH�D�FRPPRQ�DQFHVWRU�� �
&� $QLPDO�JURXSV�WKDW�KDYH�VHJPHQWDWLRQ�LQ�WKHLU�ERG\�SODQ�VKDUH�D�FRPPRQ�

DQFHVWRU�� �
'� $QLPDO� JURXSV� WKDW� XQGHUJR� KROREODVWLF� FOHDYDJH� LQ� WKHLU� HDUO\�

GHYHORSPHQW�VKDUH�D�FRPPRQ�DQFHVWRU�� �
(� 7KH� VLPLODULW\� EHWZHHQ� WKH� WURFKRSKRUH� ODUYD� DQG� DGXOW� 5RWLIHUD� LV�

FRQILUPHG�DJDLQ�� �
�
� �
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,9��&KRRVH�WKH�PRVW�VXLWDEOH�DQVZHU�IURP�$�±�(�WKDW�PDWFKHV�WKH�IROORZLQJ�SKUDVHV���±�
���DQG�UHFRUG�WKH�FRUUHVSRQGLQJ�OHWWHUV�LQ�WKH�GHVLJQDWHG�VSDFHV��,9��a���RI�WKH�DQVZHU�
VKHHW��
�
���$�VFLHQWLVW�ZKR�GLVFRYHUHG�WKH�FRGRQ��888��IRU�SKHQ\ODODQLQH�

$� � $YHU\� � %� � )UDQNOLQ� � &� � +HUVKH\�
'� � 0RUJDQ� � � (� � 1LUHQEHUJ� �

�
���$�FKURPRVRPDO�VWUXFWXUH�ZKHUH�VSLQGOH�ILEHUV�DWWDFK�GXULQJ�PLWRVLV�

$� � FHQWURVRPH� � %� � FKLDVPD� � � &� � NLQHWRFKRUH�
'� � SURPRWHU� � � (� � WHORPHUH�

�
���$�SKHQRPHQRQ�WKDW�ORFXVWV�FKDQJH�WKHLU�PRUSKRORJ\�DQG�EHKDYLRU�EDVHG�RQ�WKH�

GLIIHUHQFH�RI�SRSXODWLRQ�GHQVLW\�
$� � $OOHH�HIIHFW� � %� � FDVWH�V\VWHP�� &� � F\FOLFDO�IOXFWXDWLRQ�
'� � QLFKH� � (� � SKDVH�SRO\SKHQLVP�

�
���$�NLQJGRP�DEVHQW�LQ�WKH�ILYH�NLQJGRP�V\VWHP"� �

$� � $QLPDOLD� � %� � )XQJL� � &� � 0RQHUD�
'� � 3ODQWDH� � � (� � %DFWHULD� �

�
���$�KRUPRQH�IRXQG�SULPDULO\�LQ�PDOHV�

$� � HVWURJHQ� � %� � )6+� � &� � PHODWRQLQ� �
'� � SURODFWLQ� � (� � WHVWRVWHURQH�
�

���$�SKHURPRQH�WKDW�DFWV�E\�DIIHFWLQJ�WKH�SK\VLRORJ\�RI�WKH�UHFLSLHQWV�ZLWK�D�FKDQJH�RI�
GHYHORSPHQWDO�HYHQWV�RI�RUJDQV� �

$� � DJJUHJDWLRQ�SKHURPRQH� %� � DODUP�SKHURPRQH�
&� � TXHHQ�VXEVWDQFH� � '� � VH[�SKHURPRQH�
(� � WUDLO�SKHURPRQH�

�
��� � $�PDPPDOLDQ�EUDLQ�UHJLRQ�WKDW�FRQWUROV�WKH�HQGRFULQH�V\VWHP��

$� � FHUHEHOOXP� � %� � FHUHEUXP� � &� � K\SRWKDODPXV�
'� � PLGEUDLQ� � (� � WKDODPXV�

�
�
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��� � $Q� RUJDQ� WKDW� GRHV� QRW� SOD\� DQ� LPSRUWDQW� UROH� LQ� H[FUHWLRQ� RI� 1D&O� RI� PDULQH�
DQLPDOV��

$� � JLOO�RI�WHOHRVWV� � %� � NLGQH\�RI�WHOHRVWV�
&� � NLGQH\�RI�PDPPDOV� � '� � VDOW�JODQG�RI�ELUGV�
(� � VDOW�JODQG�RI�UHSWLOHV� �

�
�


